Are the costs of exporting to a market reduced if a firm has experience of exporting to a neighbouring market? If so, does this effect operate through reducing entry barriers or by increasing sales once the firm is operating in the market? This paper examines linkages between current export destinations and entry, sales and exit for new markets. We find that measures of exporting experience in geographically nearby markets increase the probability of entry into a market and reduce the probability of exit. However, these same measures have negative effects on the firm's export sales in the market. This negative effect on sales is particularly strong for recently entered firms. We interpret this result in the context of the Melitz heterogeneous-firm model of trade by showing that lower fixed costs reduce the entry threshold, but this lower threshold has the effect of allowing lower-sales marginal firms to be present in the market. *
Introduction
The distance between two countries has consistently been found to exert a strong, negative effect on trade between them. 1 The most basic explanation for the importance of distance in the gravity estimation of trade flows is that it captures the cost of physically transporting goods between countries. However, there are other potential reasons for distance to impede trade -for example, language and cultural differences may make it more difficult for a firm to assess demand for its product in a more distant market or to establish marketing and distribution networks. Although there is no disagreement on the empirical importance of distance for trade, the results from aggregate data have not been able to provide much clarification on the channels through which this distance effect operates.
The more recently available data sources containing firm-level information on export destinations can be used to disentangle some of the different ways that distance affects trade. Although there are relatively few papers that have examined firms' export activities over a range of countries, these papers have verified that the significant negative effect of distance on trade also holds at the firm level. 2 A common finding is that firms typically export to a small number of destinations and that firms begin exporting by entering closer markets before expanding (in some cases) to more distant destinations.
These findings motivate the questions asked in this paper: Is entry to a new export market made easier if the firm already exports to a neighbouring country? If so, does this effect operate through reducing entry barriers or by increasing sales once the firm is operating in the market? In other words, we look at the effect of the standard measure of distance -from the exporting country to the destination -but also at whether a firm's export patterns are affected by the distance of markets from other markets that it operates in. Suppose, for example, an Irish firm is deciding if it will export to Austria -there will be a fixed cost associated with running an operation there and to transporting its product and these costs can be proxied by the distance between the two countries. The key question this paper poses is whether these costs would be be lower if the firm already exports to, say, Germany? If distance is predominately proxying for the variable transport costs, then there is little reason to suppose the firm's presence in Germany would have any affect. On
The regressions in this paper add a range of estimates of firm export experience, particularly in exporting to nearby markets, to a firm-level gravity model to examine if experience affects trade costs. The determinants of firm entry, sales and exit for new export markets are analysed using panel data on Irish exporters from 2000 to 2007. Exporting experience in related markets is found to have a positive effect on entry and to reduce the probability of exit. When a marginal distance variable is introduced-i.e. the distance from the closest existing market to the new market-its effect is so strong that it overrides the effect of distance from the home market, the standard measure of trade cost in the gravity model. In contrast to their effect on participation, almost all of the experience measures have negative effects for export sales. This negative effect on sales is particularly strong for newly entered firms.
We interpret the results in the context of the Melitz heterogeneous-firm model of trade.
We argue that the results are consistent with the idea that exporting to a market reduces the fixed costs associated with running an export operation in a nearby market. Lower fixed costs reduce the entry threshold but this lower threshold has the effect of allowing lower-sales marginal firms to operate in the market, explaining the negative effect on sales.
The remainder of the paper is organised as follows. Section 2 provides the theoretical motivation for the analysis. Section 3 describes the data used in the paper, discussing the firm-level dataset employed, the country-level variables used for gravity-style regressions, and the new variables constructed to measure aspects of a firm's export experience measures. Section 4 presents the results. Section 5 concludes.
In this section, I discuss a simple version of the model first presented by Melitz (2003) .
The key features of the model are that firms are heterogeneous in their productivity and face both fixed and variable costs in order to export. The Melitz structure has often been used to model bilateral trade flows across a range of sectors and countries. However, as the data used later in the paper are for exports from a single country, we will describe a model with firms from a single exporting country and therefore we suppress the home country subscript to simplify the notation.
Assume that each country produces a continuum of separate differentiated products, and that consumers in the foreign country j have a utility function across the goods k produced in all countries that takes the form
Thus, the demand for good k in country j is
where p j (k) is the price charged in country j for good k, Y j is real income in country j and P j is the Dixit-Stiglitz price level defined by
It is assumed that the exporting country produces a continuum of separate differentiated products of unit mass. Each firm produces a single product according to a Ricardian technology with cost-minimizing unit cost c a , where c relates to the exporting country's cost level and a is the firm-specific productivity parameter. The productivity parameter a is assumed to be randomly drawn from a distribution G(a) with probability density function on the support [0, ∞].
There are two types of trade costs associated with exporting to country j. First, there are fixed costs F j . These can be viewed as related to bureaucratic paperwork costs associated with exporting, to marketing costs, and to the costs of running a wholesale and retail distribution chain. It is likely that each of these costs increase with the scale of exports; however, it is also likely that many of these costs need to be incurred independent of the scale of subsequent export sales. Second, there are variable costs, which are modeled with the iceberg specification so that τ j units have to be shipped from our country of interest to country j for one unit to arrive. These can be viewed as transport costs, tariffs, and the variable costs associated with marketing and distribution.
The assumptions about market structure and trade costs imply that the optimal selling price to country j for a good produced with technology level a is
This implies profits generated by this product in country j are given by
where µ = (ǫ − 1) ǫ−1 ǫ −ǫ . Thus, profits generated by exporting this product to country j are positive as long as
This defines a cut-off level of productivity necessary for entry into country j as
so that only firms with productivity above this level will sell in country j. As would be expected, this cut-off level of productivity is increasing in both types of trade costs and in domestic cost levels, while it is negatively affected by export country GDP and the price level in country j.
This generates a level of exports of firm i to country j, which are
Inserting the formula for the optimal price, this gives us
Thus, sales of an individual good depend positively on productivity, on the export country's GDP and price level, and negatively on variable trade costs. Once the firm has become an exporter, fixed costs do not have any impact on the level of sales.
This formulation assumes that the fixed and variable costs encountered in market j are the same for all firms. It is straightforward to generalise these costs to allow for experience in other export markets to reduce these costs for some firms. For example, suppose that the two types of trade costs were a function of country-specific factors but were also related to firm experience. Variable and fixed trade costs for firm i to country j could be expressed as
. In other words, the fixed and variable trade costs related to a firm exporting to market j would depend upon the full range of export sales experience that the firms had in other markets.
Experience in other markets that reduces the variable cost of exporting would have two effects. It would reduce the threshold to entry in equation (7) and would increase the sales once the firm was in market j in equation (9) . A reduction in fixed costs due to experience in other markets has the same effect on the entry threshold as a change in variable costs and will induce entry as firms find it easier to sell enough in the market to cover costs.
However, once the firm is operating in a market, fixed costs do not affect its sales.
Empirically we can use this predicted difference in how the two types of trade costs effect entry compared to sales to examine if experience can be shown to affect one or both of the trade costs. If experience in nearby markets reduces variables trade costs, then we would expect to see firms that already sell to a region be more likely to export to other countries close to their existing export markets and also to sell more in these markets. However, in the case where the export experience in nearby markets only reduces fixed trade costs, we would expect to see higher probabilities of market entry for firms with experience in nearby markets but we would expect these firms to have lower sales once we have controlled for other factors.
This result is similar to the finding in Lawless (2010) that the extensive margin of exporting (number of firms exporting to a market) is negatively affected by both fixed and variable trade costs, but that there is no such clear prediction for the intensive margin (average sales per firm). This is because lowering trade costs tends to raise the sales of continuing exporters but also leads to the introduction of new more marginal exporters with lower average sales. In the example of a specific distributional assumption for productivity, it was shown that sales per firm are directly proportional to fixed trade costs and that the offsetting effects of variable trade costs on participation and subsequent sales cancelled one another out.
Data
This section describes the data used in the paper. It first describes the firm-level dataset used in the analysis. It then discusses country-level variables used in gravity-style regressions. Finally, it discusses the measures of exporting experience constructed to assess whether exporting to nearby countries has an impact on entry, exit or sales in other markets.
Firm-Level Data
The firm-level data used in this paper come from a survey of Irish firms undertaken by Enterprise Ireland, a government agency charged with promoting indigenous Irish owned businesses. 3 The data used is an expanded version of that used in Lawless (2009) . This is primarily due to a history of economic policy focused on attracting export-platform foreign direct investment. However, the Irish experience of FDI-dominated exports is a relatively uncommon pattern. As such, we believe that studying the export decisions and patterns of indigenous Irish firms is more likely to yield conclusions that apply more broadly across countries.
The Enterprise Ireland survey records information on a number of firm characteristics such as employment, sales, inputs, and exporting activity. More importantly for our analysis, the survey records detailed information on exports to 50 individual markets and is a panel, so that individual firms can be followed over time. Taken together, these features make the Enterprise Ireland dataset a particularly valuable tool for assessing the heterogeneous-firm approach to trade theory outlined in the previous section. Table 1 reports some summary statistics on the data over time -showing a gradual increase in the size and export levels of the firms as well as an average increase in the number of markets exported to. This is also reflected in the larger average number of markets entered than exited in all but one period (2005). They usually start out exporting to one market, and then tend to add other markets slowly over time.
Country Data
Standard gravity measures of the attractiveness of markets are used as potential explanatory factors for the firm's presence in a market and also its sales -these are distance, GDP per capita, population and language. The explanatory variables at the country level come from a number of sources. Data on GDP and population is taken from the Penn World Tables (Heston, Summers 
Market Experience Measures
The standard gravity variables described in the previous subsection model proxy for the attractiveness of the market and the costs of exporting. In our analysis of the determinants of entry to a market j for an individual firm i, our main focus is on measures of the firm's experience in similar markets. We use k to indicate existing export markets of the firm.
The costs involved in entering a new market may be affected by existing experience of exporting in general or by experience exporting to similar markets in particular. We define five measures of export experience that will be used to test for the effects existing export markets may have on the firm's performance in a new market.
Contiguous Market Dummy
The first of the market variables that we use to describe a firm's exporting experience is a dummy variable for exporting to a contiguous market -this is equal to one if the firm exported in the previous period to a country k that shares a common land border with market j. We define this contiguity dummy as exporting to any neighbour country, so it is equal to one even if the firm exports to more than one neighbouring country.
ContigDum jk = 1 if border jk = 1 for any k 0 otherwise (10)
Exports to Contiguous Markets The second explanatory variable for experience takes into account the intensity of the firm's export activity with neighbouring markets by summing the amount exported to all contiguous markets.
Exports to countries sharing a land border, as captured by the contiguity dummy and level of exports to neighbouring countries may be somewhat limiting as not all countries in the sample will have land borders. Exporting experience may also be relevant to facilitating entry to a new market even if this experience is not in a direct neighbour country. The next set of experience variables therefore broaden the definition of experience to more distant markets.
Exports to Region The first of these broader variables measures the amount exported to other countries in the same region r, rather than just count directly bordering countries.
To construct this variable, the set of countries in the data was divided into eight regions -the EU-15 (original European Union member states), the EU-10 (set of countries that joined the EU in 2004), Other Europe, North America, South America, Asia and Oceania, Africa and the Middle East. Table 2 shows how the exports in the data are distributed across these regions -the EU-15 countries dominate with three-quarters of the exports being sold in this region. North America (USA, Canada and Mexico) is the second largest region, both in terms of the share of export value and in terms of the number of exporting firms active in the region. The EU-10 accounted for a relatively small share of the exports on average in the data, but we can see from Table 2 that exports to a number of these markets were growing rapidly -for example exports to Poland grew 87% over the eight year period, while exports to Slovakia more than doubled, albeit from a much lower base.
The third column of Table 2 The distance measures come from the same CEPII source as the distance from the home country (Ireland) but this additional variable makes use of the full matrix of distances between all of the destination markets.
Marginal Distance The final geographic experience variable used is a measure of marginal distance -by this we mean the smallest distance from the destination to be entered j to an existing export market of the firm. This is the "distance to the supply frontier" variable suggested by Evenett and Venables (2002) . The intuition for using this measure has two interpretations: First, it can be thought of as an additional transport cost. The firm already incurs transport costs to an existing destination and has a distribution network operating to that point. Extending this into a new market may therefore have different cost implications than the case where goods were to be shipped to a new market from a source country with no intermediate experience. A smaller distance between an existing and new market may also pick up market similarities in a similar way to exporting to a neighbouring country as in the earlier experience variables, but this measure has the advantage of applying to island destinations and close but non-contiguous markets.
The measures discussed so far all apply to the firms own experience of exporting. An To capture this potential spillover effect, we use total lagged exports by other Irish firms (i.e. excluding the firm in question) to market j.
Results
The empirical results for the effect of experience on exporting are presented in three subsections. The first subsection focuses on how our export experience measures affect the probability of entry to a new export destination. The second subsection looks at if export sales for all firms in a market are affected by their experience in other markets. The final subsection examines the effects of experience on the probability of a firm exiting an export market.
Export Entry Results
To understand how exporting to familiar markets affects the decision to enter a new market,
we apply a gravity model specification to the entry decision. The dependent variable, Entry jt , is a dummy variable equal to one if firm i exports to country j for the first time in period t. It is zero if the firm did not export to j in either the previous or the current period (i.e. firms currently exporting to market j obviously cannot be observed to enter and are excluded).
The specification used to estimate the probability of entry is a probit regression of the following form:
There are multiple observations for each firm in each time period as they can potentially enter any of the markets they are not currently exporting to. For this reason, robust standard errors adjusted for clustering are reported for all specifications. Table 3 presents probit specifications for country and firm variables as a benchmark before introducing the geographic experience variables. The first column uses the destination market characteristics familiar from the extensive gravity model literature on geographic export patterns. In line with our expectations, we find that distance has a significantly negative effect on the probability of export entry. The wealth and size of the country, as measured by GDP per capita and population respectively, are both positively associated with firm entry, as is the dummy variable for English as an official language.
The second column of Table 3 introduces some firm characteristics -we use output per employee as a proxy for productivity and two measures of the firm's exporting experience that are not related to where it exports. The first of these measures is the number of markets the firm exported to in the previous year and the second is the total exports of the firm (again in the previous period). Both of these indicators show that the more established a firm is as an exporter, with higher export sales or more extensive export market coverage, the more likely it is to enter an additional market. This is consistent with the more descriptive findings in Lawless (2009) where firms with more markets were found to change their market coverage (both entering and exiting) more frequently than firms with fewer markets.
In contrast to the strong positive relationship found in a number of studies between productivity and exporting, output per employee is insignificant in this specification for entry. This is mainly due to the correlation between output per employee and the measures of export experience -if exports and number of markets are excluded, there is a positive and significant relationship between output per employee and entry. The final column combines the country and firm characteristics that will be used as control variables for the subsequent specifications as we add the different measures of market familiarity.
We begin to introduce the measures of export market familiarity in Table 4 They also argue that such spillovers may be larger from multinational companies as this type of firm is more likely to operate as a "natural conduit for information about foreign markets, foreign consumers, and foreign technology" to domestic firms. Testing this empirically on a sample of Mexican firms from 1986-1990, the main result that emerges is that multinational firms do have a positive spillover effect on the probability of domestic firms exporting.
However, no such spillover effect is found for sector-level exporting activity. Table 5 looks at this question of how the probability of entry might be affected by spillover information from the presence of other Irish firms exporting. The total exports of the other firms in the sample to each market were aggregated and added to each of the previous specifications. 5 In all cases the effect of other Irish exports to the market on the probability of entry is positive and significant. The effects of the firm's own experience are unaffected by the inclusion of the other exporters presence.
Export Values and Experience
The export sales regression to be estimated is given by
using the same definitions of country and firm characteristics, and the measures of export experience used to determine entry in the previous subsection. As firms have multiple observations, one for each market they export to, we use clustered standard errors. We also add an additional factor, Entry ij,t−1 , which is a dummy variable that takes a value of 1 if the firm is a new entrant to market j. This dummy for entry will also be interacted with 5 Alternative measures such as the number of Irish firms in the market or the exports in the same sector all had qualitatively similar results and are available on request.
the measures of experience. Table 6 presents the results for the effects of export experience measures on sales -all regressions also include the firm and country characteristics used in the entry regressions but those coefficients are of the expected sign and have been suppressed for brevity. The dummy variable for if the firm has just entered the market is included and has a negative effect on its sales. This result is consistent with the model if one assumes that recent entrants are firms that have just crossed the threshold that makes exporting to the market profitable and are therefore likely to be smaller than the average exporter.
The first column of Table 6 shows that the dummy for exporting to a contiguous market has a negative effect for export sales. This result is in contrast to its positive effect on export entry. To interpret this result in the context of the model, recall that lower fixed costs reduce the entry threshold (equation 7), but this lower threshold also has the effect of allowing lower-sales marginal firms to be present in the market. The interaction effect between recent entry and experience of a bordering country reenforces this interpretation, as we find that recently entered firms with this experience have an additional negative effect on their sales. The firm's experience in a neighbouring market therefore makes it easier for it to enter a new market, but gives no sales advantage after entry. The opposite could in fact occur, with the firm taking advantage of the lower entry threshold to operate in a market where its sales are relatively low.
In the second and third columns of Table 6 , we find no statistically significant effect on sales from the experience measures of export values to neighbouring markets or exports to the region. There is, however, again a negative effect when these experience measures are interacted with the dummy for recent entry. The firm's broader experience of export experience, as captured by its export sales weighted by their distance from market j, is the only measure to have a significantly positive relationship with exports in that market.
This effect turns negative when the weighted exports are interacted with recent entry to the market. The final column of Table 6 includes the smallest additional distance to market j from any other market the firm exports to, as a measure of market similarity. There is no significant direct effect of this measure on sales, but the interaction effect shows a somewhat perverse result with newly entered firms selling more the larger the distance from their other market.
Market Exit
The specification for the probability of the firm exiting a market is a dummy variable similar to that used for entry, where the dependent variable, Exit jt , is equal to one if the firm exported to country j in the previous period t − 1 but no longer exports in t and is zero otherwise.
The specification used to estimate the probability of exit is a probit regression of the following form: In looking at the determinants of export exit, we introduce two additional variables for the the firm's performance in market j that we would expect to influence the decision to exit. The first of these, the amount of sales to j in the previous period, is included in the fourth column of Table 7 and has a negative effect on subsequent exit. This conforms with the implication of the model that firms on the threshold of participation in an export market are also those that will sell small amounts. In this case, low sales firms are more likely than others to find themselves crossing the threshold out of the market in the following period.
The next column adds a dummy variable to capture if the firm had entered the market in the previous period. We find that firms that had just entered were at substantially higher risk of exiting in the next period. This is in line with the theory that these firms are very much on the threshold of whether they can export profitably to that market. It also fits with the hypothesis that firm's do not completely know their demand in a new market until they enter as discussed by Albornoz, Calvo Pardo, Corcos and Ornelas (2009). As newly entered firms tend to have lower sales, entering lagged exports and the entrant dummy simultaneously reduces the effect of the entrant dummy but both effects remain significant.
The measures of neighbouring market experience are added to the exit regressions in Table 8 . The measures all have the opposite signs than they had in the entry regressions.
Exporting to a contiguous market and export amounts to neighbouring or regional markets all decrease the probability of exit, as does the broader weighted export measure. We also find that the greater the additional distance from an existing export market, the higher the probability of exiting the market. Combining these results with those of the entry and sales regressions, the overall implication is that experience of exporting to nearby markets facilitates export participation but does not boost firm sales in the new market.
Robustness Checks
The strong effect of the marginal distance variable is striking in almost every specification. To check the robustness of this result, we tried entering all measures of experience simultaneously. As shown in Table 9 , this resulted in a loss of significance for some of the experience variables due to collinearity. However, the effect of marginal distance on entry and exit remained robust.
We also tried entering marginal distance in each of the specifications containing one of other measures of experience. 7 The main effect of including marginal distance with each of the other measures was to reduce the size of the coefficients on the other experience variables, although all remained statistically significant in the entry and exit regressions.
The coefficient on marginal distance itself fell only very slightly and its effect in terms of changing the sign on the main distance variable was unchanged.
Conclusions
This This allows us to test in a simple way if the costs involved in exporting to a new market may be affected by existing experience of exporting in general or by experience exporting to similar markets in particular.
All of our measures of exporting experience are found to increase the probability of entry to a new market and to reduce the probability of exit. One particular measure (the marginal distance from a existing market to the new destination) has a particularly strong effect, to the extent that it overrides the effect of distance from the home market, the standard measure of trade cost in the gravity model. The various measure of experience in neighbouring markets clearly reduce the threshold required for firm participation in exporting to a given market.
One might expect that these experience measures would also have a positive effect on export sales in the new market -this would be consistent with experience reducing variable costs of trade or with correlation across similar markets in demand for the firm's products.
However, the opposite result is found in the data. Almost all of the experience measures have negative effects for export sales and this negative effect on sales is particularly strong for newly entered firms. We show that this result is consistent with the heterogeneous-firm model of trade if these experience measures mainly capture fixed costs of exporting. This is because lower fixed costs reduce the entry threshold that allows firms to operate in a market, but this lower threshold also has the effect of allowing lower-sales marginal firms to be present in the market. Therefore, if experience of related markets reflects a fixed cost advantage the firm may find it easier for it to enter a new market, but gives no sales advantage after entry. 
